Introduction

70
Genome duplication is a widespread evolutionary force in plants. As 13 or "MK-tests", such as the direction of selection (DoS) neutrality index 14 , and methods to 87 estimate the distribution of fitness effects (DFE) and proportion of adaptive substitutions (α) 13 in 88 genome-wide data. Theoretical and empirical studies in plant species using these methods 15, 16 89
showed that the strengths of selection are affected by species-specific characteristics such as 90 the effective population size (N e ), mating system, and genome duplication, which are mutually 91 interacting. In particular, species with low N e typically have the highest proportions of neutral 92 mutations 15, 17 , while species with large N e have higher proportions of non-synonymous than parental species (at least half) 25 . While studies of selection in polyploids are very limited, a 104 recent empirical study in the allotetraploid Capsella bursa-pastoris showed a decrease in the 105 efficacy of purifying selection in one of the subgenomes but an increase in another subgenome 8 .
106
Further empirical studies are necessary to compare the consequences of genome duplication in 107 polyploid species.
108
The genus Arabidopsis has both auto-and allopolyploid species in addition to the more 109 well-studied diploid relatives 26 . Table 4 ).
183
We calculated the effective population size, N e , using our empirical estimates of π for A.
184
kamchatica and both diploid species and two different mutation rates 41 
206
We found the means of the distributions for most summary statistics to be very similar 207 between the two subgenomes, but when pairs of all homeologs were compared correlations 208 were generally low for diversity and neutrality estimators ( was between 5-10 kb for both subgenomes (Fig. 1D) 
247
The distribution of π in the HMA4-M region for H-origin genes showed low diversity 248 (π mean = 0.0007) but it is not significantly lower than the background genes ( Fig. 2B and 2C ). 
256
Unlike the halleri HMA4-M region, the diversity of the lyrata HMA4-M region is 257 significantly greater than the genomic background (p-value = 0.0028), but not different from the 258 two adjacent regions (Fig. 2D) (Table 1) , providing additional support that redundant genes exhibit significant 303 differences due to stronger positive or purifying selection on only one of the two copies.
305 The Distribution of Fitness Effects (DFE) 306
The tests above indicated that large numbers of homeologs show patterns consistent with 307 purifying selection on amino-acid changing mutations (see Fig. 3 ). We quantified the genome-308 wide proportions of deleterious and effectively neutral mutations using the distribution of 309 fitness effects (DFE) method 13 in the two A. kamchatica subgenomes and both diploid relatives.
310
In this method, the DFE is estimated from the site frequency spectra of non-synonymous and 
320
While the differences are significant, the magnitude of the differences is not remarkable.
321
To examine whether subsets of either subgenome experience a reduction in purifying 
370
We conducted gene ontology (GO) analysis to determine whether there was enrichment 371 for GO terms using the two most common high-impact mutation types, i.e., frameshift 372 mutations and stop codons. For both subgenomes, hydrolase activity (GO:0016787) was the 373 most significant GO term for molecular function, followed by several GO categories for 374 nucleotide binding (Supplementary Table 8 
392
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